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AGETRACT 


There seeus +0 he 5 tervdency te be eeliherately sare~- 
less in texthooks fcr the lower levels, apparestiy in aa 
attempt to be understocd mora easily. Examples, Liki the 
following taken from a freshaan texc by a weii-kacwn 
author of excellent advanced texts, will he discussed. 
Without renewed refereace to the interual resigtance of 
the battery che student cannot possibly understand the 
Following description of the behavior c# a lamp connected 
across a battery, described ae =, when differant resist-- 
ances are connec:teadAparallel . When the equivalent of a 
high resistance is connected, “the current from E finds 
an easier path through the lamp and the iamp glows.” 
When a low resistance is connected in parallel. most of 
"the current fron BE [passes throvgh this resistance] 
and bypasses the lamp." Are students expected to belluve 
that Eriction disappears when the applied force is larger 


thas the force of shatic friction. aa indicatad by the vA 
following descripcion of the experinent of fLipping = Pa 


card from undex £ coin: "TE one tries ta give [che coin) -~ 
too great an acceleraticn, the corresponding forse is 

greatex than the £Eriction holding the coin on the card, 

and the coin suffers no horizontal acceleration at ali,” 
Slide showing two spring balances in tandem. cne 

reading 20 lb, the other $0 ib, ta iliugtrate that two 
unequal forces acting in opposite directions apolied at 

the same point should be subtracted?’ 

Such examples are pressnted in juaicr bigh scheal texts and 
defended in the name of etaplifications required fox the slow 
lesrner. What about the well established law of action equals 
reaction? 

When 2 point cut such erros¢eous materia’, £ am often asked 
to explain why such materiak is being published. ZX am wsually 
tempted to ascribe it to the incompetence of the autuer and lack 
of interest in the low level books by the often impressively 


Listed consultants. 
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However, when a half year ago a freshman text for nonscience 


4 
a = 


majors by Lindsay“ had several most peculiar Giscrss'ons, 
began to wonder whether such material is scmehow eeeneoaeioy 
included, The examples in the abstract are from this book. 


es! 


Should one generalize Zemansky's 3 ang* co GncoOmpass all 


general physics and not only thermal physics: 


Slide: Teaching [thermal physics] gendrai physics 
Es @asy as a 3oMn 
You think you maka it simpler 
When you make it slightly ([?) wrong 


Slide: Showing the flipping of a card from under a coin. 
with the explanation that the scceleration cf 
‘$.e, the force acting on; che sein is zero. 
(Ref, 2, p.92! 


Ie this an attempt te simplify the situation go as to make 
understanding easier for the student who has little mackground in 
physics? Xt seems to me it might have the opsosice effect. Tha 
student with good background can perhaps still unéerstand the 
sitvation in spite of che misrepresentation, but the less- 
prepared student must surely give up any attempt of making sense 
of his physics instruction. He is condemned to memorizing un-= 
related facts. 


Even the simpleminded student will understand that if the 
force is acting on the coin for a short time cnly the effect will 
be minimal, Acceleration times time results in @ sina}i sidewise 
velocity. The sidewise displacement s = S at* will be very small, 
or the impulse F° t will be smail. Ne matter how ona analyzes it, 
one comes up with a sensible answer. Why complicate the issue 
ty claiming that the acceleration is zero, which wousd imply that 
the force is zero. Even this text discusses later on that the 


force of friction is independent of the speed. 
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ides Showing the experiment of having 4 high inductance 
in parallel with an incandescent lamp. Wher the 
circuit is connected to the battery 5B, fhe ine 
eandescent lamp supposedly glows brightly and 

then becomes dim. When the battery is dis.- 
connected, the Lamp flashes briefly (ref.2. p.272.. 


This well-known experiment is described essentially as 
follows: When the high impedance coii is connected in paxallel 
‘during the closing of the switch). “the curreat from E finds an 
easier path through the lamp and the lamp glows.” When the 
induced enf is small, "the current from E fisaliy passes “through 
Ghe low resisiance coil) and bypasses the lamp.” Does this not 
appear as if Shm’s Law were vicl=utec by having different mirrents 
in the lanp, depending on what is cojunected in paxallel; or should 
one assume that a bettery acts like a current source and the current 
takes the easier path, as so many students like to believe for 
any circuit. Axe the novices expected to remember that several 
pages earlier the interna’ rasistance of batteries was mentioned . 
BR battery should not be iabeled only with its electromotive force 
if the internal resistance is an essentie] pert of the analysis. 
The verbal statements without: further explanation, or the omission 
of a letcer r on the battery, does not seem to he a meaningful 


simplification. 


If a asimplificatica is Gasired, one covid use battery with 
Little internal resistance and skip the dimming ia the steady 
state or add a resistance in the battery branch to make the effect 
more noticeable and the analysis less cbscure. 

There are certainly helpful simplificaticas ia teaching, 
but one should nct omit the essentials. FE am not sure whether 7 
admit as he) pful the simplified equations which on: Finds in 


elementary texts. 
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Slide: 
Often used Shouid be 
10 kg x 2.2 = 22 Ib 16 kg x 2.2 Lb*kg ~ 22 Ub 
l £t x 12 # 12 in 1 £0 x 12 infft = 12 in 
10 gm x 59> = SQ cal 10 gia x SOO x 1 cal gm” . 


(Ref. 6: 
Sertainly the second term makes more sensa, aumer:zcal and 
owe tis 12 ex renembers 


unit wigee. What if a studant divides 


the commutative law and finds that 12 &: equiuis 12 inches. Do we 


really help the sicw learners by such simpiificat ions? 


% also do not accept a3 meaningful cuch a simp.i fication as 


this statement: 


Wonmetals de not conduct electricity or heat. 
(REE, 0) 


Slide: 


his is an unnecessary oversimplificatiow which tries to 
relate conduction of charges avd heat, which may be of interest 
to some solid state physiciets but is of no importanc? to the 
junior high school student for whom it seems to contradict his 
daily experience, Most students wil) realize: that on? uses storia 
windows and thermos hotties because heat ie condueted by all 
materials and special heat imsulating matertinle are thesexcre 
being used. A distributicn beiween geod and poor conductors 


would be much more meaningiul. 


Of course, simplification, and isolation of esseatials, is 
one of the important methcds of the physicist. Those engzged 
in advancing the field will richtly claim that most modele are 
wrong. Usually they are subject to imprevement and sre goud 
for the degree cf detail for which they were developed. Fur 
exemple, the Bohr model cf the hydrogen atom can be used with 
good conscience if one is only interested in one-electron systems 
and the establishment of energy levels and emphasizes that there 
is more to come. There is no need to embellish chis nedel with 
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teatures which do not correspond to properties of more detailed 


wave mechanical models. 


Whenever xX submit title and abstract for o12@ of these papers, 


X think 10 minutes should be adequate, When ~ then assembie the 
material, K find so many examples to iliustrate my pelLot which 

¥ would like to share with you that I veed twice as much time. 
t£ time permits, I will show you a few more examples from texts 
from which our students learn their pre-coliege physics. ‘f 
you have similar material, sead it in to the “Would you believe. 
column of The thysics Yeachex. Maybe textkeck authors and 
editors will be a little more careful, fF have keen assured that 
some of the material. presented here today will be corrected in 
future editions of the Pathway seriss, ut school boards will 
also pay attention to ovr complaints. it Denver some books 
(ref,.1,4, 5} have been adopted only teatatively with the ander- 
standing that the teachers would be provided with an errata list. 


Slide; Showing a paper capacitor with paper betwee. 
foil A and 3: but by the time it is rciled up 
§ touches A. (Ref, 4, vol.4, p.234;, 


Lides Showing the magnetic field around a straight 
wire and claiming that it has poles {ref.4, vol.4., 
p. Mil). 


Does one not normally associate poles with a surface pole 
strength or a discontisuity of the magnetic field H? 


Slide; Stating that a pulley is an example of whe2i. and 
axle ‘ref. 5, yol. 6, p. 108). 


NWhis seens unconventional. G£ course, all of these devices 
can be reduced to a lever, but a wheel and axle is important 
because of the different lever arms, indicated by usiag even 
different terms - wheel and axle. While a pulley is mere akin 
to an equal arm lever. Do grade schcol chiidren want that mech 
analysis? 


ca 


a 
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Slide: Quoting the reescen fer heating in ceourressing 3 
gas: “As gases are compressed, the particles 
strike the walls of the container more frequently. 
The more frequent cellisicons transmit some of the 
energy of the particles to the waljs of the 
container which makes them het" cref. 8 Teacher 
Guide p.70). 


This omits the basic reason for the increase cf the internal 
energy because of the work done by compression and kicking the 
molecules with the piston and tries to explain the phenomenon in 
an erroneous way by referenca to more rapid heat transfer from 
the interior to the walis. 


Slide: Quoting “When two #6 dry cells ara connected in 
series, we have 3 volt pushing the cusxrent through 
the circuit. But the cursent preduced by the two 
celis grouped in a series is equal to the current 
produced by only one cell” (ref. 4, vol. 5. p. 265! 


What is ga&ned by contradicting the statement of Ohm's Law 
that the current is proportional to the applied voltage? 


Slide: Showing a 400 ib. block lifted on one edge by a 
wedge exarting 400 los while the block is resting 
or, the other side on the floor, Only 200 1b. of 
force are needed. (Ref. 1. p.104}. 


Although it gets more compiicated to do it correctly, it 
does make a lot more sense. 


Slide: Indicating ths Uraniwa decay series going from 
e238 through Ra 226 to lead Pk-207 (ref. 6, p.i36). 
Although this seems simple since Pr-207 is listad in the 
back of the book where atomic weights are only given a3 integers, 
it does make it rather abscure how by beta and alpha cecseys the 
mass can change frcm even to cdd. 
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Slide: Showing end discussing interference ci waves 
coming in opposite directiien cnly at tne Foint 
of first ancounter, ‘Ret. 7, p. 14G!. 


There is no indication that chis picture would apply only if 
the two wave trains had just met. The text seems to imply that 
this is the appearance of the yenerai interference, 


Slide: Quoting that equipotential lines are "Lines along 
which the strength of the field is constant," 
(Ref, 8, p. 294, aka,} 


The source cf this misconception or the reason for a simpli- 
fication of identifying work to get to a point with tha force 
acting at @ peint is not obvious at all, 


Slide: Showing a spectrogivarh cf high resoluticn without 
any optical systeia. Ret, 9. pil. 


Is euch a simplification ax the Junior level of callege 
helpful? Or at any level? My colleague teaching mcderm physics 
was rather upset whan he submitted this exampte co ‘“Wonld you 
believe,,.?" There is no light collecting system, no colli- 
motor, no fwcusing system, Only a slit, and remarkahlc resolving 
power . 

The fact that « have choses; examples from so many books is 
not because it is difficult to find several sxamples: in a single 
book but because © wanted to emphasize that a great many hooks 
at all levels have items that seem to he hard to justify. 
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